p27Kip1 is the key mediator of phenylacetate induced cell cycle arrest in human prostate cancer cells.
Treatment with millimolar concentrations of phenylacetate (PA), results in cytostasis, growth inhibition and differentiation in several human cancer cell lines, including prostate cancer. However, the molecular basis of PA-induced biological effects has not been elucidated in detail. In this study we focused on its influence on cell cycle events and investigated alterations in cell cycle regulators in androgen-dependent and independent human prostate cancer cell lines. FACS analysis revealed that suppression of cell growth by PA was due to G1 arrest, with reduced phosphorylation of the retinoblastoma protein (pRb) and CDK2 activity. Expression of p27Kip1 was increased, while p21Cip1, p53, cyclinD1 and cyclin E were not affected by PA. Binding of p27Kip1 to CDK2 increased significantly following treatment with PA. Furthermore, antisense p27Kip1 oligonucleotide attenuated the inhibitory effect of PA. Our results suggested that p27Kip1 might be a critical target in PA-mediated cell growth arrest in prostate cancer cells playing a key role in CDK2 inactivation followed by hypophosphorylation of pRB and subsequent G1 cell cycle arrest.